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A REEXAMINATION OF THE SIMILARITIES BETWEEN THE 
FRESHWATER FISHES OF AFRICA AND SOUTH AMERICA 

by William A. Go slink 


The similarities between the freshwater fishes of South America and Africa have long attracted 
attention, fchthyofogists have frequently been hlunt about implications. Eigenmann in 1910 {1910b, 
p. 1) wrote, in part •. ‘... the fauna of tropical South America has had n common origin with that of 
Africa ”, Regan in 1922 (p. 206) was somewhat more specific : ’* It seems reasons hie to believe that 
in early Cretaceous times, South America and Africa formed one continent... ’. What Regan consi¬ 
dered "reasonable” in 1922 seemed quite unreasonable to a largo numhor of people in the ensuing 
40 years, and in the controversy that developed, the underlying and unsolved problems of fish distri¬ 
bution in Africa end South America Were fost from sight. Though these problems will not be solved 
here, they wilf at least be brought to light and examined, and some evidence hearing on them will 
be provided. (Only the tropical fishes will be considered ; the very small temperate zone freshwater 
fish faunas ol South America and Africa present different zoogeogrephic problems.) 

The basic distributional data for the freshwater fishes of Africa nnd South America are readily 
available, e.g., in Darlington (1957). The only catalogue covering all Scuth American freshwater 
fishes remains that of Eigenmnnn (1910a). Poll (1957) provided an account of the African freshwater 
genera, which supersedes Boulcnger's (1909-1916) ’* Freshwater Fishes of Africa ”, 

The three large tropical freshwater fish faunas of the world today are those of South America, 
Africa and Southeast Asis, and it is with the interchanges among these three that the present paper 
will be concerned. Certain freshwater groups occur today in all three major areas, but Africa has 
some major groups in common only with Southeast Asia a nd another only with South America. Finally, 
both South America and Africa have endemic groups. The problem is to provide a coherent causal 
explanation for these various distributional patterns. 

fn dealing with the zoogeography of freshwater fishes, the first question that arise* is that of 
barriers to dispersal. Where the fish faunae of two or more separate continents are dealt with, a 
major barrier is the tea. However, with adjacent continent*, it becomes ndvisahle to examine the 
possibility of other types of barriers as well. Intercontinental land connections do not necessarily 
mean that freshwater fishes have been able to cross them. For example, freshwater fishes have heen 
very slow to move along narrow, high intercontinental connections with few longitudinal watersheds, 
such as that between North and South America (Miller 1966, Myers 1966). Again, the land connec¬ 
tion hetween Africa and Southeast Asia now forms an almost impassable barrier between the fish faunas 
of these two regions. This appears to he primarily because of the aridity of much of the Middle East 
today, and such fishes as now occur there (see, for example, Berg, 1949, Kosswig 1952, Pellegrin 1928, 
Stcinitz 1954) seem to be chiefly Palearctic forms, probably left behind from wetter Pleistocene periods. 
One factor of possihle but unknown zoogeographic significance is that fishes with the greatest ability 

I would lilts to thsnlt Drt Robert R. Mium tad Tyson R. Rial art for their eomrasets on ih* original drift 
of this papt r and Or. Th. Monos for, among olhsr Dungs, making pm-publicalmn information available to me in regard 
the Eocene eharicin teeth described diewhere in this volume. 
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to cross montane or climatic barriers may be of a quite different sort from those best able to surmount 
marine barriers to freshwater fish dispersal. 

As to marine barriers, much has been written on the subject (cf. Myers 1949), which is conside¬ 
rably more complex than a casual reading of the literature might suggest. In the first place, the 
physical environment, in at least certain areas, complicates matters by blurring the distinction between 
fresh waters and the sea. For example, surface lenses of fresh water may be carried well offshore 
from the mouths of such rivers as the Amazon. Again, where the scacoast is bordered by marshes, 
the possibility that at least certain freshwater fishes can work along the inner borders of the marsh 
areas from one river mouth to the next is greatly enhanced. 

As for the fishes themselves, there appear to be few, if any, freshwater groups that cannot 
tolerate brackish or salt water. A rather brief search of the literature provides brackisb-water or 
marine records for representatives of all but two of the larger groups of African and South American 
freshwater fishes. {The two exceptions are the mormyrids and gymnotids, but Mr. Cichocki tells me 
that he has taken Gymnotus in brackish water). The literature records are as follows : 

— Osteoglossiformes. The fossil Brychaetus, if it is really an osteoglossiform fish (see Patterson’s 
paper in this volume) was marine. 

— Cypriniformes (= Ostariophysi of older authors). A Japanese cyprinid, Tribolodon taezanowskii, 
appears to have a sca-going anadromous form {Okada I960). Miller (1965) has taken the American 
characin, Aslyanax, from a mangrove area in Mexico, and Cbardon (1967) lists brackish-water records 
for two African characins. Chardon also provides marine or brackish-water records for four families 
of catfishes, and Lowe (1962, p. 687) adds the Pimalodidae. 

— Cyprinodontiformes. Marine records are too numerous to cite. 

— Perciformes. Among tbe nandids, Nandus marmoratus inhabits “ fresh and brackish water of 
India and Burma ” (Day 1889, p. 82). Among cichlids, at least one species of Tilapia is able not only 
to live, but breed successfully in sea water. 

— Synbranchiformes. Synbranchus, at least in the Indo-Australian region, inhabits “ fresh and brac¬ 
kish water” (Weber & de Beaufort 1916, p. 416). 

That salinity alone is no lethal barrier to freshwater fish groups is sufficiently shows by the 
preceding records. Nevertheless it would be strange if the marine environment, which differs from 
fresh water not only in salinity, bnt also in the nature of its food supplies, predators, and cover, did not 
form at least a partial barrier to the dispersal of freshwater fishes. Asa working hypothesis it might 
be suggested that because the sea differs more in the totality of environmental factors from hill 
streams than it does from large rivers and swamps, the sea would provide a greater barrier for hill- 
stream fishes than for forms normally living in large rivers and swamps. That such is the case at least 
within the catfish family Asprcdinidac is borne out hy Mycr’s (1961) paper. 

In the final analysis, the best measure of the extent to which the sea has formed a barrier to 
freshwater fish dispersal is the distribution of the fishes. For exemple, the presence of native cypri- 
nodonts and a synbranchid on West Indian islands (Myers 1938) and of cichlids in the West Indies 
and Madagascar suggests that a marine environment does not present a very severe barrier to the 
dispersal of these fishes. For the other South American and African freshwater fish groups, it would 
seem best to hold open the possibility of at least a limited coastwise dispersal for some members. 

From this point on, the discussion will be centered on a single order, the Cypriniformes (Osta¬ 
riophysi). There are several reasons for this procedure. The Cypriniformes is the largest order of 
freshwater fishes, with approximative!y 6,200 species (Cohen 1970), and its members dominate the 
tropical, and for that matter temperate, waters of all continents except Australia. The other tropical 
fishes and their distribution are thus to a greater or lesser extent peripheral ot the cypriniform fishes 
and hence to the subject at hand. Finally, cypriniform classification and zoogoegraphy (Regan 
1922, Rossi 1951, Chardin 1967) have already received considerable attention. The basic information 
regarding the Cypriniformes will be summarized briefly. (This does not seem the proper place to 
review in detail the large amount of recent systematic work on cypriniform fishes. Suffice it only 
to say that w orking out phylogenetic lineages in a group with as much adaptive radiation as has occurred 
in the Cypriniforms is a difficult process, and that much remains to be done). 
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That the cypriniform fishes are monophyletic is strongly indicated hy the presence of a compli¬ 
cated and unique set of Weherian ossicles in all individuals, and by other less trenchant and less cons¬ 
tant features. The cyprioitorm fishes are divided into two morphologically well-separated groups : 
the siluroids (catfishes) and the cyprinoids (chsracins, gymnotids or “ electric eels” and the cerp* 
and their alleis). Both of these suborders are abundantly represented throughout the tropical end 
temperate freshwater* of the continents other than Australia. Despite the marine records (see ahove) 
and the two msrine catfish families, there seems every resson to believe that the origin and diversi¬ 
fication of the cypriniforra fishes took place in fresh water (for a different hypothesis, see Patterson’s 
paper in this volume). 

The catfishes seem to represent a tremendous adaptive radiation around one main theme. The 
most primitive living catfish is Diplomyslea of the Andean foothills of Chile and Argentina, where 
it is presumably relict. Aside from Diplomys tw, the heiic catfish stock today is represented hy a 
group of closely related families — Ictaluridae, Pimelodidae and Bagridee — with the ictslurids res¬ 
tricted to North America, the pimelodids to South America, and the hagrids to Africa and Southeast 
Asia. Most of the other catfishes including the marine forms, are thought to he derived from one of 
these three families. The only non-marine catfish families of North and South America ere restricted 
to the single continent in which they occur, but the non-merine catfish families of Africa are partly 
endemie and partly shared with Southeast Asia. In the latter area there are three other families that 
are either endemic or extend into the Palearctic. 

The cypronoids have a very different set of groupings from the catfishes, hoth taxonomically 
and zoogeographieally. The suhorder is represented hy three distinct clusters of families. The amal- 
lest of these, the gymnotids, is restricted to South and southern Central America. The characins occur 
in Central and South America and Africa, hut are more diversely represented in South America. The 
cyprinids (carps, etc.) and their allies are found in Southeast Asia, the northern continents, and Africa. 
They show maximum diversification in Southeast Asia. 

The hnsic zoogeographical problems presented hy the Cypriniformes are, I think, two. First, 
if the more generalized catfish types occur all over the world, why are the cheracins (with the excep¬ 
tion of a few recently arrived Middle American forms) restricted to South Americe and Africa ? Second, 
if the characins occur in South America and Africa, then why are gymnotids restricted to South Ame¬ 
rica ? The rest of this paper will deal with these questions. 

The varying distribution patterns of the four main cypriniform groups — catfishes, chsracins, 
gymnotids and cyprinids —- might be explained hy differences in dispersal ability, hy differences in 
age, or hy a combination of both factors. At the ono extreme, it might he hypothesized that all four 
groups evolved at ahout the same time from a single widespread ancestor, but that the catfishes have 
had better dispersal ahilities than the cyprinids and characins, which in turn wero hetter able to spread 
then the gymnotids. 

There is at least some circumstantial evidence hearing on on this hypothesis. The catfishes 
are the only one of the four main cypriniform groups with marina families, and one of these, the Ariidae, 
now occurs along tropical shores from the west coast of the Americans to Madagascar, Australia and the 
Philippines. Despite the fact that the Ariidae is the oldest recorded catfish family (see helow), it 
does not seems morphologically possible to derive the other catfishes from it. Also the fact that the 
Ariidae and the marine Plotosidae ere the only cypriniform families present in Madagascar and Aus¬ 
tralia suggests that other catfishes have been more, if not entirely, restricted in their dispersal by marine 
harriers. In short the evidence of the msrine catfish families at hest weakly supports the hypothesis 
that catfishes were hetter ahla to cross marine harriers than other cypriniform groups. Furthermore, 
the non-marine catfishes do not seem to extend farther out into peripheral (as contrasted with isolated) 
island groups such as Japan and the Philippines than the cyprinids do. 

In any event, a oypriniform group that does not agree well with the thesis of differential disper¬ 
sal ability is the gymnotids. It is difficult to comprehend why, if the characins and gymnotids are about 
equally old, the characins aro now in Africa and the gymnotids are restricted to South America. 

At tha other axtreme of the spectrum of possible dispersal-historical hypotheses is the postulate 
that all four mein cypriniform groups had ahout equel dispersal ahilities hut that the catfishes evolved 
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first and hence were able to make use of land connections unavailable to the other, later cypriniform 
groups; that the cliaracins and cyprinids evolved somewhat later, and that the gymnotids were the 
last of the main cypriniform groups to appear. This thesis too, raises some difficult questions. In 
the first place, there is the matter of cypriniform phylogeny. 

If it is hypothesized that the catfishes were the first cypriniform group to evolve, then there 
is the implication that the other cypriniform groups arose from the catfislies. But the modern calfishes 
that are spread all over the world today are clearly a specialized group that has given rise to nothing 
except other catfishes, certainly not to the characins, gymnotids and cyprinids. But if a common 
ancestor for the groups is assumed, and the further assumption is made that the catfishes are the earliest 
specialization from this ancestor, then the question arises of wliat was prototype of the characin-gym- 
notid-cypriuid group doing while the catfishes were spreading around the world ? 

In the absence of any satisfactory explanation for the present distributions of the four main cypri¬ 
niform groups, a preliminary working hypothesis will be suggested here that combines historical and 
ecological factors. It seems best to start with the results of my own attempts to determine the phylo¬ 
genetic sequence of events in the cypriniform fishes from the morphology of modern forms. (The 
morphological bases for these results will he published elsewhere). 

That the catfishes, gymnotids and cyprinids have all become specialized in different ways has 
long been clear. Because the Characins do not show as many obvious and drastic specializations as 
the other three groups, it is assumed, tacitly or explicitly, that the characins show the greatest simila¬ 
rity to the ancestral cypriniform stock of any of the four groups. My own work does not indicate a 
different conclusion, but it strongly suggests that the forms usually considered to be the most genera¬ 
lized of the living characins — Brycon (Wcitzman 1962, Alexander 1965) and llep&elus (Roberts 1969) 
— are highly specialized, at least with regard to structures associated with feeding, and that the ances¬ 
tral characin was a small-mouthed form with small, undifferentiated teeth (Gosline 1973). It may 
well have been a small-sized, small-stream, bottom-feeding fish. Possibly the South American hill- 
stream characin genus Characidium approximates such an ancestral characin, though Characidium 
has probably become secondarily specialized for a hill-stream environment. (Unfortunately, the 
anatomy of the genus is not well known). 

So much for the ancestral characin. Beyond lies the question of whether such a fish could 
have served as an ancestor for ihe other cypriniform groups as well. There is no serious morphological 
reason why the other cypriniform groups could not have evolved from such a form. However, it is 
highly possible that the ancestor of all four groups of Cypriniforms had one or more of the characteris¬ 
tics of the catfishes and/or cyprinids that are not found in modern characins, e.g., 6 or 7 branchios- 
tegal rays, a maxillary barbel, no cranian fontanel, no adipose fin. This ancestral cypriniform mor¬ 
phological type could, provided it occured in both South America and Asia, have given rise to each 
of the other cypriniform groups. (The preceding sentence deals only with morphological potentiality ; 
it is not a statement, or even an implication, of what actually occured). 

The subordinal division of the Cypriniformes between the catfishes in one suborder and all 
of the other members of the order in a second is based on degree of morphological differentiation, 
and it is generally assumed that the tremendous morphological distance between the catfishes and the 
other cypriniform fishes developed very early. However, Alexander (1965) has shown, to my mind 
quite convincingly, that the many catfish peculiarities are mostly adaptive traits associated with a 
few basic changes in mode of life. That such changes may take place rapidly is well known. The 
question is when did the catfish specializations develop relative to the differentiation of other cypri¬ 
niform groups ? There is no decisive evidence on this point, though catfish hranchostegal structure 
and a few other minor features suggest that the catfishes diverged from the main cypriniform stock 
before the other three groups became separate from one another. 

Let us assume, with the majority of authors, that the catfishes split off before the other cypri¬ 
niform groups differentiated. Then, as already noted, one might attribute the wide distribution of 
the basic catfish stock to the availability of land connections which were no longer present when the 
characins, cyprinids and gymnotids became, differentiated. But this brings us back to the question of 
what the ancestors of the characins, cyprinids and gymnotids were doing while catfishes were dispersing ? 
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A theoretical ecological hypothesis might explain the difficulty and also mitigate to some extent 
the stigma of postulating special land bridges for cat fishes. Assume, on the basis of at least some 
fossil evidence, e.g., in the Green River Eocene (Lundberg and Case 1970), e dominance of predaceous 
osteoglossiforro fishes preceding the present cypriniform radiation. Assume a small-mouthed, perhaps 
hill-stream cypriniform ancestor. Now as contrasted with characins, gymnotids and cyprinids, the 
eatfishes developed, apparently at an early date (Lundberg and Case 1970, Peyer 1928), highly specia¬ 
lized defensive spines (Alexander 1965). The hypothesis offered here is that these fin spines may repre¬ 
sent an effective defense against large predators that may have permitted the eatfishes to develop a hig- 
river habitus earlier than the characins, gymnotids and cyprinids. Certainly, the world-wide ictalurid- 
pimelodid-bagrid group is made up of primarily riverine fishes today, and one with not infrequent 
marine and semi-marine records. If the assumptions made here are correct, it seems possihlo that the 
eatfishes, ecologically as well as historically, may have been able to take advantage of lowland dispersal 
routes earlier and more effectively (Rossi 1951) than the ancestral charscins, gymnotids and cyprinids. 
In short, the eatfishes might have been ahle to disperse along lowland and perhaps coastal routes while 
the ancestor of the characin-gymnotid-cyprinid lineage was still restricted to the smaller streams. 

As to the characins, gymnotids and cyprinids, the present distributions of these three groups, 
ss previously noted, are very different. The cheracins provide the best fish evidence for formerly 
adjacent South American and African continants. If this evidence is valid, and there is little reason 
to think that it is not, South America and Africa cannot have separated until after the characins evolved. 
Though there are today characins with small mouths and simple teeth, as postulated for the ances¬ 
tral type, the great majority of modern characins, both in Africa and South America, have a strong 
and complex shearing or biting dentition and relatively large, powerful jaws. Indeed, in Africa today, 
the cyprinids seem to provide the bottom-feeding counterparts of the characins with that mode of life 
in South America (Roberts 1972). 

The gymnotids are restricted to South America. They form a highly peculiar, though rather 
abundant and diverse group of fishes whose specializations seem to be mostly associated with electric- 
field production and reception (Rohsrts 1972), In this, the gymnotids appear to represent the ecolo¬ 
gical counterparts of the African monnyrids, though the phylogenetic relations of the two groups are 
very different. Because of the separate development of these two groups in the two continents, it 
is assumed that, despite thair high degree, of specialization, they have evolved sinca Africa and South 
America became separated. The assumption will be accepted here, but with misgivings. 

The history of the cyprinids and their allies is more eomplsx. The greatest diversity of modern 
forms is found in the fre*h waters of Southeast Asia, and there is nothing to indicate that this area 
was not also their center of origin. From this center, the cyprinids and their allies appear to have 
spread into the north temperate regions and they now occur throughout such regions of the Palcarctie 
and Nearctic. Ths more tropical elements reached Africa and now occur throughout Africa. Presu¬ 
mably, the arrival of the cyprinids in Africa occured after the separation of Africa and South America, 
for there ore no cyprinids in South America. Today, the interchange of tropical cyprinids, and indeed 
of most other tropical freshwater fish groups, between Africa and Southeast Asia has again been elimi¬ 
nated, as previously noted. 

It seems advisable at this point to comment on non-cypriniform fishes. Aside from forms 
like the cichlids which can and have crossed marine barriers, the South-American African non-cypri- 
niform fishes may he divided into three main components for purposes of zoogeographic analysis. 
First there are the two groups, presumably older then the cypriniform fishes, represented in Australia 
as well as in Africa and South America today : the lungfishes and ostcoglossids. Second, there are 
a number of African gronps endemic to that eontinent today. Among these, such groups as the 
polypterids may well be relicts of a once wider distribution, but this explanation will not serve for the 
mormyrids, which must, perforce, he considered as young (see ahove). Third, there is a fairly large 
group of higher releosts that have apparently entered Africa from a South-east Asian eenter of develop¬ 
ment, some or all of which may have entered Africa at the same time as the cyprinids : Nandidae, 
Anahantidae, Channidae, Mastacembelidae and Synhranchidae. Two ol these — the Nandidaa and 
Synbranchidae — are also in South America today. Synbranchut is, however, represented in the 
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West Indies, and sliould probably be excluded from consideration here. It is mentioned because, 
aside from the insular records, it shows much the same general distribution pattern as the Nandidae. 

Based primarily on the distribution of modern cypriniform fishes the following sequence of 
events in terms of fish dispersal may be postulated : 

1. — The loss of a connection between Australia and other continental landmasses. {That such 
connection once existed is strongly suggested by the representation in Australia today of two 
freshwater fish groups : lungfishes and osteoglossids). 

II. — The loss of an accessible interconnection, so far as tropical freshwater fishes are concerned, 
between Southeast Asia and the South American-African area. {Such a separation is postu¬ 
lated to permit the development of the cyprinids and tbeir allies in Southeast Asia and the 
characins in the African-South American area). 

III. — The separation of Africa and South America, followed by : 

а. The evolution of the gymnotids in South America. 

б. Tlie evolution of the mormyrids in Africa. 

c. The development of an interchange of fishes between Southeast Asia and Africa. {This 
interchange seems to have consisted mostly, perhaps entirely, of the entry of Southeast 
Asian fishes into Africa, with little, if any, movement of African fishes into Southeast 
Asia). 

IV. — The loss of a possibility of interchange between the tropical freshwater fishes of Southeast 

Asia and Africa. 

Consideration of the cypriniform fossil record has been deferred until this point because the 
fossil record, at least up to now, is chiefly of value in placing time limits before which certain aspects 
of cypriniform distribution must have occured. Regan (1922, p. 206) wrote : “ The palaeontological 
evidence as to the past history of Ostariophysi is very imperfect, but several important facts emerge. 
These are that none of the families is known to have had in former times a more extended range than 
at present, that some highly specialized families were in existence in the Eocene, that the characte¬ 
ristic Nearctic families, Catostomidae and Amiuridae, were already established in North America in 
Eocene times, and finally that nearly all the fossils are generically identical with living species and that 
the few extinct genera are not very clearly distinguished from modern ones 

Most of the fossil records since 1922 merely bear out Regan’s statements. Thus, White has 
described (1934) Eocene bagrid eatfishes from Nigeria and (1931) a fossil cyprinid belonging to the 
modern genus Blicca from the Lower Eocene of the London Clay. There arc, however, two Eocene 
records that lie outside the present ranges of the groups involved. One is that of Lundberg and Case 
(1970) for an ictalurid catfish from the Green River heds or the western United States ; eatfishes, aside 
from introductions, are absent from the western slope of North America today. The other is the record 
of characin teeth from France provided by Cappetta, Russell and Braillon in the present volume. 

Aside from a possibly siluroid otolith (Frizzell 1965), there are still no Mesozoic reeords of the 
Cypriuiformes. Indeed, a catfish attributed to the marine Ariidae (Casier 1960), is still apparently 
the only Palcoeene record. Yet, it is obvious, as Regan indicated, that the principal evolution and dis¬ 
persal of the main cypriniform groups (except the gymnotids, for which there is no fossil record) had 
already taken place in the Lower Eocene. That the marine Ariidae were already widely dispersed by 
Eocene time is indicated by records attributed to them from the Wyoming Green River (Lundberg 
and Case 1970), the London Clay (Regan 1922), the Fayum of Egypt (Peyer 1928), and the Congo 
(Casier 1960). 

Two points regarding the zoogeographic implications of the characin teeth described elsewhere 
in the present volume seem relevant here. In the first place, if the thesis regarding eharacin phylo- 
geny advanced in the preceding pages is correct, any teeth that could be recognized as characin teeth 
would he from a characiu of an advanced type. Second, there has always been the puzzling ques¬ 
tion of why, if eyprinids came into Africa from Southeast Asia, the eharacins did not leave Africa by 
the same route. In southern North America, it is the characins that are invading area occupied by 
cyprinids and not vice versa (except for human introductions). That cyprinids and characins can and 
do live in the same waters is indicated by Africa, though there the two groups do tend to separate 
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ecologically (Roberts 1972). So the b»«ic question of why the characin* never got out of Africa is 
merely changed by tbc French record* to a question of why the dispersal from Africa eventually failed. 

What the fossil record* »how with relation to the sequence of events outlined ahove, is that 
cyprinids and their derivatives had already arrived in England and America in Eocene times. Though 
the fossil record does not bear evidence on the matter, it seems probable that the cyprinids would also 
bave arrived in Africa by then, too. But cyprinids are not in South America. The fishes, therefore, 
like so many animals and plants, suggest a pre-Eocene separation for South America and Africa. Even 
this much of a conclusion is hated on fossil evidence, and only further fossil evidence ctn provide a mors 
precise timing, at least, so far as fishes aro concerned. 

A* to the early barrier to the interchange of fishes between the tropical freshwater fishes of 
Southeast Asia and Africa while Africa and South America were adjacent, there seems no way to pos¬ 
tulate the nature of this barrier. Perhaps it was a marine harrier or perhaps it was of a climatic or 
physiographic oaturc. Possibly a close analysis of the fishes of the Indian Suhcontinent would provide 
some clue to the metter, but this lies outside the scope of the present paper. 

With regard to the somewhat later interchange between the tropical fishes of Southeast Asia 
and Africa, one curious point deserves mention. The largely one-way migration of Southeast Asian 
fishes into Africa in presumably pre-Kocene or early Eocene times has already be mentioned. There 
is, however, one Amcrican-African group, the Cichlidae, that seems to have moved east to Madagsscar 
and southern India but not beyond. The cichlids appear to be a relatively advanced group ot higher 
teleosts and they do cross marine barriers. Despite this, it it perhaps significant that the later east¬ 
ward route of the cichlids to India is apparently quite different from the earlier westward route of the 
cyprinids from Southeast Asia to Africa. 

* University of Michigan 
Museum of Zoology 
Aan Arbor, Michigan 


Source: MNHN, Paris 


THE SIMILARITIES BETWEEN THE FRESHWATER FISHES OF AFRICA AND SOUTH AMERICA 153 


BIBLIOGRAPHY 


Alexander (R. McN.), 1965. — Structure and function in the catfish. Journal of Zoology, vol. 148, pp. 88-152, 
19 figs. 

Behg (L. S.), 1949. — Freshwater flslics of Iron and adjacent regions. Trudy Zaolagicheskii Institul Akademiia 
Naufe S.S.S.R. , voL 8, pp. 783-858, 74 figs. (In Russian) 

Bqdlenger (G. A.), 1909-1916. — Catalogue of the Freshwater Fishes of Africa. British Museum (Natural 
History), London, 4 vol. 

Caepktta (IL), Russell {D. E.), & Bhaillon (J,), 1972. - - Sur la eHcouverte de Characidae (Pisces. Cyprini- 
formes) dans 1’Eocene Inferieur Fran?ais. Bull. Mus. Nat., Hist. Nat., 3 e ser., ri° 51, pp. 37-51, 1 fig., 
2 pi. 

Casier (E.), 1960. — Note sur la collection des poissons Paleocfenes et Eocfencs de l’Enclave dc Cabinda (Congo). 
Annalos Mus. roy. Congo beige, ser. A 111, vol. 1, no. 2, 47 p., 2 pi. 

Cn arson (M.), 1976. — Reflexions sur la dispersion dcs Ostariophysi h la lumiere dc rechcrches morphologiques 
nouvelles. Annales Soc. roy. Zool. Belgique, vol. 97. part 3, pp. 175-186, 2 fig. 

Cohen (D. M), 1970. — How many recent fishes are there ? Proceed. California Acad. Sci., ser. 4, vol. 38, pp. 341- 
345,1 fig. 

Darlington (P. J., Jr.), 1957. — Zoogeography : the Geographical Distribution of Animals. John Wiley it 
Sons, New York. 

Day (F.), 1889. — The Fauna of British India, including Ceylon and Burma. Vol. 11. Taylor & Francis, Lon¬ 
don. 

Eicenmann (C. IL), 1910a. — Catalogue of the freshwater fishes of tropical and south temperate America. 
Reports Princeton Univ. Expeditions to Patagonia, 1896-1899, vol. 3, part 4, pp. 375-511. 

Eigenmann {C. H.), 1910b. — The origin of the fish-fauna of the fresh waters of South America. Proceed. 1th 
Intern. Zool. Congress, Boston 1907. Advance print, 2 pp. 

Frizzell (D. L.), 1965. — Otoliths of new fish [Vorhisia wipes, n. gen., n. sp., Siluroidei ?) from Upper Creta¬ 
ceous of South Dakota. Copeia, pp. 178-181, 3 fig. 

Cosline (W. A.), 1973. — Considerations regarding the phylogeny of cypriniform fishes, with special refe¬ 
rence to structures associated with feeding. Copeia, 1973, pp. 761-776. 

Kosswig (C.), 1952. — Die Zoogeographie dcr turkischen Susswasserfische. Publications of the llydrobidogical 
Research Institute, Faculty of Science, University of Istanbul, ser. B. vol. 1, fasc. 2, pp. 85-101, 2 fig. 

Lowe (McConnell) R. H.), 1962 — The fishes of the British Guiana continental shelf, Atlantic coast of South 
America, with notes on their natural history. Journal Linnean Soc. London, Zoology, vol. 44, pp. 669- 

700, 4 fig. 

Lundberg (J. G.) it Case (G. R.), 1970 — A new catfish from the Green River Formation, Wyoming. Journal 
of Paleontology, vol. 44, pp. 451-457, pi. 81-82. 

Miller (R. R.), 1965. — Quaternary freshwater fishes of North America. In : H. E. Wright Jr. & D. G. Frey, 
ed., « The quaternary of the United States », pp. 569-581,3 fig. 

Miller (R. R.), 1966. — Geographical distribution of Central American freshwater fishes. Copeia, pp. 773-802, 
5 fig. 

Myers (G. S.), 1938. — Freshwater fishes and West Indian zoogeography. Smithsonian Report for 1937, pp. 339- 
364, 3 P l. 

Myers (C. S.), 1949. - Salt-tolerance of freshwater fish groups in relation to zoogeographieal prohlems. Bij- 
drage.n tot de Dierkunde, vol. 28, pp. 315-322. 

Myers (G. S.), 1960. — The genera and ecological geography of the South American banjo catfiahes, Family 
Aspredinidae. Stanford Ichthyol. Bulletin, vol. 7, no. 4, pp. 132-139. 

Myers (G. S.), 1966. — Derivation of the freshwater fish fauna of Central America. Copeia, pp. 766-773. 

Okada (Y.), 1960. — Studies on the freshwater fishes of Japan. 11. Special part. Journal of the Faculty of Fish¬ 
eries, Prefectural University of Mie, vol. 4, no. 2, pp. 267-579, pl. 13-49, text-fig. 31-95. 


Source. MNHN. Paris 


154 WILLIAM A. GOSLtNE 

Patterson (C.), 1975. — The distribution of Mesozoic freshwater fishes. XV]|*Congrf> International de Zoolo. 
gie, Themr No. 1, Biogcographie ft Liaisons Intercontinentales au foun du Mcsozoique. Mtm Mus 
Nat. Hist. Nat., sic. A, Zoo]., vol. 88, pp. 156 174, 7 fig. 

Pellechin (J.), 1928. — Las poissuns de* faux douces d’Asic Mineure. Bailhfre & Fill, Paris. 

Petek (B.), 1928. — Die Welic des Agvptuche alttcrtiars nebat einer kritiichen Chtr«icht aber afle fossilen 
Welse. Ahhandl. Bayerische Akad. Wisseruchaft, Militchen, Mathematiich- naturfich Abteilung, vol. 32 
part 3, 61 p., 6 pi. 

Poll (M.), 1957. — Lea genres des poiaaona d’eau douce de I' Afrique. Annales Afus. roy. Congo beige, Zoologie 
aer. in 8°, vol. 54,191 p., 425 fig. 

Regan (C. T.), £922. — The distribution of the f«hea of the order Ostariophysi. Bijdragen tot de Dierkunde, 
vd. 22, pp. 203-208. 

Ronzurs (T. R.), 1969. — Osteology and relotionahips ol characoid fiihcs, pirticulnrly tha genera llepsetus, 
Salminus, Iloplios, Ctenolucius and Acesttorkynchus. Proceed California Acad. Set., aer. 4, vol 36, pp. 391- 
500, 60 fig. 

Rouehts (T. R.), 1972. — Ecology of fishes in the Amazon and Congo basins. Bulletin Mur. Comp. Zool., vol. 
143, pp. 117-146. 

Rossi (L.), 1951. — Rndiazione adattativa e distribuzione geografiea dei Pctci Nematognati. BolUlino di Zoolo. 
gia, vol. 18, pp. 235-244, 3 fig. 

Stsinitz (H.), 1954. — The distribution and evolution of the freshwater fishes of Palestine. Publication* of 
the llydrohiological Research Institute, Faculty of Science, University of Istanbul, vol. 1, fuse. 4, pp. 225- 
275, 12 figs. 

WasEn (M.) & de Beaufort (L. F.), 1916. — The Fishes of the Indo-Australian Archipelago. Vol. III. E. J. 
Brill, Leiden. 

WaiTZKAn, (S. J.), 1962. — The osteology of Brycon me ski, a generalized characid fish, with on osteologies) 
definition of the family. Stanford Ichthyol. Bulletin, vol. 8, pp. 1-77, 21 fig. 

Weite (E. I.), 1931. — The Vertebrate Faunas of the Engtish Eocene. Vof, 1, from the Thanet bands to the 
Besement Beds of ths London Clay. British Museum fNatural History), London. 

White (E. I.), 1934. — Fossil fishes of Sokolo Province. Bulletin Geological Survey of Nigeria, vol. 14, 78 p. 
10 p)., 15 text fig. (Not aeen). 


Source: MNHN, Parts 


THE SIMILARITIES BETWEEN THE FRESHWATER FISHES OF AFRICA AND SOUTH AMERICA 153 


DISCUSSION 

apris la communication du Prof. Gosline 
Intervention du Profcsseur M. Chardon. 

l n Question : Pensez-vous que les Gymnotoidei soient plus ou moins ancicns que les Characins connus 
aujourd’hui ? Un travail en cours {entrepris avec XI. de la Hoz) montre que les Gymnotoidei pre'sentent un 
appareil de Weber au moins aussi primitif que cclui des Characoidei. Nous avons aussi re marque chez les Gym- 
notes l’absence des fosses postcrieurcs du cr.lne des Characins. 

Heponse : In many respects the gyninotoids are highly specialized fishes. Partly because the few gymnotoid 
characters 1 have examined could have been derived from the characin condition and partly because the gym- 
notoids are restricted to South and Middle America today, 1 had assumed they were characin derivatives. 
Admittedly, my bases for this assumption arc weak. 

2® Question : Ne pensez-vous pas que les Ostariophysi sont plus ancicns que 1c debut du Tertiaire ? II est & noter 
que les premiers restes de Silurcs, qui detent du Paleoccne, appartiennent h des Ariidae qui, anatomiquement, 
sont cerlaincmeiit specialises et doivent Stre rattaches aux Bagridac. 

Heponse 1 wholly agree with Professor Chardon on this matter. 


Intervention du Profcsseur Kosswig. 

Question : 

Si l’hypoth£se d'un anefitre commun de tous les Osteriophysi est hien fondee et 1’ichthyofaune de l'Ame- 
rique du Sud ct de l’Afrique est en bon accord avec celle-ci, il faudrait supposer que les Cyprinides, comme repre- 
sentants orientaux des Charaeidcs, sc sont forinds aux hides (p^niusule indienne). Deux faits nc sont pas cn accord 
avec oela : 1) l’existence de genres modernes de Cyprinides dans l’Eocene de l’Europe; 2) Le centre de diversity 
et d’unc radiation adaptive des Cyprinides se trouvent dans le SE dc PAsic, ancienne part de Laurasie. Un 
fait peut diminuer ces divergences : il y a phisieurs genres de Cyprinides, qui passent au moins une partie de 
leur vie en cau saum&tre : p.e. dans la mer Noire, dans la Raltiquc et la iner chinoise. Pour prendre usage de 
ce fait il faudra attendre des rcsultats des rechcrches des geophysieiens concernant 1’interpretation des relations 
entre la penin&ule indienne et le SB de l’Asie pendant le Cretace. 

IlepoTise s 

So far as 1 know, the problem of the origin and dispersal of cyprinids is badly in need of careful exami¬ 
nation. The geographic and paleogcographic factors that Professor Kosswig mentions are one aspect of the 
problem. More discouraging to me is the fact that wc still do not know the various lines of phylogenetic develop¬ 
ment within the family Cyprinidac. 


Intervention du Professtur P. VandewaUe 

Question : 

Suite & l’intervention du Profcsseur Monod, je pose la question suivante : la presence de Cichlidae en 
eau salie le long de la c<5te africaine etlcs possibility* dc vie en eau de mer d’un Tilapia introduit en Asie, sont- 
elleg suflisantes pour expliquer un passage entre l’Afrique et PAmerique du Sud ? 

Ildponse : 

The distribution of cichlids is of great zoogeographic interest, but I have left it out of consideration 
here because of the possibility Professor Yandewalle mentions that Ihe cichlids somehow managed to cross 
the Atlantic. 


Source. MNHN, Paris 


